Pathogens in the oropharynx may be transported to the lung parenchyma during intubation and cause ventilator-acquired pneumonia. This project evaluated 3 post intubation evidencebased practices in the emergency department: oral care, head-of-bed elevation, and suctioning above the endotracheal tube balloon. Ventilator-acquired pneumonia cases decreased 83% after implementing these practices. There is no need to wait for the patient to be admitted to intensive care to begin these evidence-based practices. Key words: emergency department, evidence-based practice, intubation, mechanical ventilation, performance improvement, ventilator-acquired pneumonia V ENTILATOR-ACQUIRED PNEUMONIA (VAP) is a major health care concern. Intubated patients are at risk for developing VAP because the endotracheal (ET) tube bypasses the protective epiglottis and diminishes the cough reflex. In addition, decreased salivary flow may contribute to mucositis and oropharyngeal colonization with bacteria that may translocate to the lung parenchyma. Numerous studies link decreased VAP to evidence-based practices (EBPs) initiated in the ICU setting and include oral care, headof-bed elevation, and suctioning above the ET balloon. [4] [5] [6] [7] [8] [9] [10] [11] [12] If these evidence-based protocols began in the emergency department (ED), the VAP rate may decrease further. The purpose of this EBP project was to evaluate the effectiveness of practice changes in the ED to prevent the incidence of VAP.
(ICU) and hospital length of stay. 2, 3 Hospital costs increase for VAP patients between $30 000 and $40 000 per hospitalization. 2 Numerous studies link decreased VAP to evidence-based practices (EBPs) initiated in the ICU setting and include oral care, headof-bed elevation, and suctioning above the ET balloon. [4] [5] [6] [7] [8] [9] [10] [11] [12] If these evidence-based protocols began in the emergency department (ED), the VAP rate may decrease further. The purpose of this EBP project was to evaluate the effectiveness of practice changes in the ED to prevent the incidence of VAP.
BACKGROUND
Colonization of aerobic pathogens, change of bacterial milieu, reduction of salivary flow, and microaspiration of secretions around the ET balloon in ventilator dependent patients lead to VAP early in the hospital stay. Secretions pooled above the ET balloon create a source of bacteria colonization and route for transposition of bacteria to the lungs and inoculation for pneumonia. 1, 7 In addition, intubation decreases salivary flow that promotes mucosal desiccation and decreases antimicrobials found in the saliva. Studies have demonstrated decreases in VAP by suctioning the oropharynx above the ET balloon to reduce secretions and colonization of bacteria. 7 Hundreds of bacteria types are found in the oral cavity, tongue, and other oral soft-tissue surfaces. Dental plaque, laden with bacteria, offers another source of bacteria that may invade the lungs. These bacteria migrate down the ET tube and may infect the lungs. Bacteria in the oral cavity has been found to be the primary source of infection in VAP. 1, 6, 13 Repeatedly the use of oral care including brushing and swabbing the oral cavity has been found to be an effective weapon to help reduce the incidence of VAP. [14] [15] [16] [17] A patient placed in the supine position increases the possibility of pulmonary aspiration. Grap et al 18 found that severely ill ventilated patients who spent the majority of the first 48 hours of their hospital stay supine were significantly more prone to develop pneumonia. The guidelines for VAP from the Centers for Disease Control and Prevention 10 and American Thoracic Society 3 recommend keeping the head of the bed between 30 and 45 degrees, unless medically contraindicated. 3, 10 This project took place at Sharp Grossmont Hospital, a 536-bed tertiary care, Magnet designated, not-for-profit community hospital in southern California with approximately 80 000 annual ED visits. Prior to the practice change, there were no ED guidelines of care for ventilated patients. Emergency department nurses delivered care on the basis of the hospital policies and procedures, patient needs, and nurse's past experience. When oral secretions were present, the nurse suctioned the oral pharynx with a Yankauer suction catheter. For ET secretions, the nurse suctioned the ET tube with a closed suctioning system. Patients were hyperoxygenated before ET tube suctioning. There were no set frequencies for ongoing airway assessments or treatments because it was expected that intubated patients would be transferred to critical care once the patient was stabilized. If oral care was performed, it was for comfort measures and was done with a prepackaged dry swab dipped in tap water. Patients were generally supine on a flat bed, and if the head of the bed was elevated, it was raised 10 to 20 degrees. These nursing practices were based on tradition, "the way things had always been done," which did not support EBPs to prevent VAP.
In contrast to the care of ventilated patients in the ED, the ICU had previously implemented nursing evidence-based guidelines of care for ventilated patients to reduce the incidence of VAP. The ICU nursing guidelines were based on national recommendations from American Association of Critical Care Nurses and internal expert opinion from advanced nurse clinicians, clinical nurse specialists, and experienced staff nurses. These guidelines included direction on suctioning above the ET tube cuff at least every 6 hours; repositioning the ET tube and securing device or tape every 24 hours; oral care that included tooth and tongue brushing each shift, "swabbing" of the oropharyngeal area at least every 4 hours, and lubricating the patient's lips at least each shift; elevating the head of the bed at least 30 degrees; and awakening the patient daily.
Since intubated patients often remained in the ED for more than 6 hours, the ED educator proposed that the ED adopt 3 of the ICU evidence-based nursing practices: oral care, head-of-bed elevation, and suctioning above the ET balloon. Two of the ICU guidelines were not proposed for implementation in the ED: repositioning the ET tube and securing device or tape every 24 hours and awakening the patient daily since these practices were long-term and would be done after the patient left the ED. These proposed ED changes were approved by multiple nursing, medical, and administrative committees.
PROJECT DESCRIPTION
This EBP project set out to answer the question: Will ED patients who receive oral care, head-of-bed elevation and suctioning above the ET tube post intubation have lower Copyright © 2012 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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85 incidence of VAP than ED patients who only receive these interventions in the ICU? Human subject approval was granted from the institutional review board to evaluate the effectiveness of ED nursing practice changes (oral care, head-of-bed elevation, and suctioning above the ET balloon) for intubated patients to prevent the incidence of VAP. The project consisted of educating the ED nurses on implementing the 3 practice changes and an evaluation of patient data for the incidence of VAP pre-and postimplementation.
Emergency nurse education
Nurses were educated on the new guidelines of care (oral care, head-of-bed elevation, and suctioning above the ET tube post intubation) during the annual ED Competency Laboratory. The 1-hour education included VAP risk factors and the 3 evidence-based nursing practices. The mandatory education was offered at various dates and times to accommodate the entire ED nursing staff of approximately 100 nurses.
The ED nurses were instructed to provide comprehensive oral care within 1 hour of intubation and then repeated every 4 hours until transfer out of the ED. Oral care included a soft suction dental brush to mechanically remove dental plaque, a suction swab to remove oral secretions, and application of moisturizer to the lips and oral cavity. The toothbrush and swab were soaked with a 1.5% hydrogen peroxide solution. A protractor was used to ensure the head of the bed was elevated at least 30 degrees. Suctioning above the ET balloon was to be done at least every 4 hours and as needed if secretions were present.
Nurses were given a handout to reinforce the content and for future reference. A 9-item "open book" multiple choice quiz was answered individually. Questions asked about VAP incidence, prevention, and rationale for interventions. The quiz was then used as a discussion guide to review any wrong answers or content that was not understood. The completed quizzes were not submitted; they were used as a self-evaluation and discussion tool.
Although the competency laboratory did not have a return demonstration of the skills, the educator "rounded" in the unit daily to evaluate and reinforce the EBPs. Through this direct observation of care, the educator was afforded an opportunity to reinforce the education and expected guidelines of care. Corrections were made on an ongoing basis if the technique for oral care or suctioning was not correct or the head of the bed was not at the correct angle. Families were also informed about the goal for preventing pneumonia by oral cleansing and other prescribed interventions.
Evaluation of practice changes on incidence of VAP

Patient inclusion and exclusion criteria
Data were collected on all patients intubated in the ED approximately 4 months pre-and 6 months postimplementation of the practice changes. Preintervention patients were identified retrospectively from a computerized list of patients intubated in the ED. Postintervention patients were identified prospectively by the clinical nurse caring for the patient during the intubation. Postintervention data collection ended when a similar preintervention sample size was achieved. Patients who were admitted with pneumonia or contracted aspiration pneumonia during the hospitalization were excluded from the evaluation.
Data collected
Hospital discharge charts were reviewed to determine whether the patient had VAP. If the physician stated the patient had pneumonia during the hospital stay, the project coordinator then reviewed the chart to determine whether the patient met the VAP criteria: an airway infection that developed more than 48 hours after intubation. 19 Criteria for an airway infection included a radiographic pulmonary infiltrate evident 48 hours after intubation, plus 2 of the following: (1) body temperature more than 38
• C or less than 36 • C; (2) white blood cells more than 10,000 or less than 4000; or (3) macroscopically purulent tracheal aspirate plus positive microbiological confirmation by the isolation of a 86 JOURNAL OF NURSING CARE QUALITY/JANUARY-MARCH 2012 potential pathogen from blood cultures unrelated to another source. 20 Patient demographic data included age, gender, home medications, and comorbidities. Nursing assessment data included status of the patient's gums, cheeks, inner lips, palate, and tongue. Nursing intervention data included date and time of oropharyngeal suctioning, oral cleansing, and elevation of the head of the bed after intubation. Emergency department data included the patient's admitting diagnosis and use of vasopressors, as their use has been associated with an increased mortality in VAP patients.
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Data analysis
The data were analyzed with descriptive and inferential statistics (ANOVA, Fisher's Exact Test, and Pearson chi-square) with SPSS version 15 (SPSS, Inc, Chicago, Illinois). Preand postintervention patients were analyzed for differences in all data points. A power analysis for a nonrandomized, 2-group design with a desired power of 0.8 and level of statistical significance of 0.05, yielded a sample size of 26 per group for a large effect size.
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RESULTS
Forty-nine pre-and 45 postintervention patients met the inclusion criteria of intubation in the ED, with no diagnosis of pneumonia on admission, and with no aspiration pneumonia during the hospitalization. There were no significant differences between the pre-and postintervention groups for any of the demographic data including age, gender, admitting diagnosis, comorbidity, and home medications. The preintervention group had a mean age of 58.6 years (SD = 19.1). The most frequent comorbidity was hypertension (n = 21, 43%), and antihypertensives (n = 15, 30%) were the most common home medication. Eleven (22%) patients needed vasopressors to maintain their blood pressure. The primary admitting diagnosis was respiratory failure.
The postintervention group had a mean age of 62.5 (SD = 16.2). The most frequent comorbidity was hypertension (n = 16, 36%), and diuretics (n = 19, 42%) were the most frequent home medication. Twelve patients (27%) needed vasopressors to maintain their blood pressure. The primary admitting diagnosis was respiratory failure.
There were no significant differences between the pre-and postintervention groups for ED length of stay, ICU length of stay, and receiving vasopressors. In the preintervention group, the ED mean length of stay was 8.9 hours (SD = 5.9) and intensive care unit mean length of stay was 6.3 days (SD = 5.3). In the postintervention group, the ED mean length of stay was 6.7 hours (SD = 5.9), and intensive care unit mean length of stay was 5.5 days (SD = 4). The difference in the incidence of VAP postintervention was not statistically significant (P = .06, Fisher's Exact Test); 6 patients were diagnosed with VAP in the preintervention group, and 1 patient in the postintervention group. The sample size of 49 preintervention and 45 postintervention was calculated as adequate to detect only a large effect size from the changes in nursing practice.
DISCUSSION
Limited research exists on VAP prevention in the ED using the 3 EBPs of suctioning above the ET balloon, oral care, and head-of-bed elevation. Prior to this project, the intensive care units at Sharp Grossmont Hospital had implemented these same practices with a reduction in the VAP incidence. By implementing these practices in the ED, there were further reductions in the incidence of VAP, although statistical significance was not reached. There was a reduction in the incidence of VAP from 6 patients in the preintervention group to only 1 patient in the postintervention group, which represents an 83% reduction. This VAP reduction can be considered clinically significant; perhaps the effect of the interventions in the ED were not large enough (eg, effect size) to demonstrate statistical significance between the two groups.
These results lend support for implementing these practices in the ED as an early EBP for the prevention of VAP. [7] [8] [9] [10] 11, 14 There is no reason to delay suctioning above the ET balloon, administering oral care within 1 hour of intubation, and elevating the head of the bed until the patient is admitted into the intensive care unit.
Researchers have projected that broader adherence to oral care protocols significantly can reduce rates of VAP. 5, 17, 22 Apisarnthanarak et al 23 noted a 59% reduction of VAP over a 4-year period by providing nurses and respiratory therapists with self-study modules with pre-and postintervention assessments, lectures, fact sheets, and posters. During the present project, the ED nursing staff were given lectures, self-learning modules, and continual bedside incidental teaching by the project lead. Implementing early the preventive EBP guidelines may have helped reduce the incidence of pneumonia in this vulnerable patient population.
IMPLICATIONS FOR EMERGENCY DEPARTMENT NURSES
There is no need to wait for the patient to be admitted to the intensive care unit to begin these EBPs. Emergency department administrators, educators, and other clinicians need to include oral care, head-of-bed elevation and suctioning above the ET tube when formulating guidelines of care for ventilated patients. Although this project evaluated VAP only on those patients intubated in the ED, these guidelines also should be implemented on patients who are intubated in the field. Nurses need to be familiar with these guidelines to begin practices that will prevent VAP.
